ABSTRACT: Simulation studies are presented that probe the possibility of using high field (> 100 kV/cm), short-duration (-50 ns) electrical pulses for a quick-acting, localized, and reversible cessation of biological electrical signaling pathways. This would have obvious applications in neurophysiology, clinical research, neuromuscular stimulation therapies, and neuro-muscular disruption leading to possible non-lethal bioweapons. The concept of arresting action potential (AP) propagation on command through external electrical stimulation is based on creating a large density ofpores on the membrane of axons. The advantages of such an approach include reversibility, suppression of possible self-launched action potentials, and negligible heating or tissue damage.
